TIG. 1 



(BEGINNING PET N 
EFFICIENCY J 



IMPLEMENT A SPECIAL MASSIVELY PARALLEL-PROCESSING SYSTEM ARCHITECTURE WITH DIGITAL SIGNAL 
PROCESSING ON EACH ELECTRONIC CHANNEL, CAPABILITY OF FULL Y PROCESSING ALL DA TA CAPTURED 
(NO ELECTRONIC SYSTEM DEAD TIME}, WITHOUT SATURATING THE ELECTRONIC SYSTEM AND HAVING 
DA TA EXCHANGE CAPABILITY BETWEEN NEIGHBORING PROCESSORS, THE ARCHITECTURE ALLOWS FOR 

THE DETECTION OF MORE PHOTONS MOREACCURA TEL Y AND FOR THE IMPLEMENTA TION OF A SIMPLIFIED, 



MORE EFFICIENT COINCIDENCE DETECTION CIRCUIT 
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104 


IMPLEMENT MODIFIED AND/OR SIMPLIFIED DETECTOR ASSEMBL Y DESIGN FOR ELIMINA TING BOUNDARIES 
BETWEEN DETECTOR ELEMENTS (AND BETWEEN ELECTRONIC CHANNELS), WHICH IS ENABLED BY THE 

PARALLEL -PROCESSING ARCHITECTURE 
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IMPLEMENT COMPLEX REALTIME ALGORITHMS WHICH ALLOW THE DETECTION OF MORE PHOTONS MORE 
ACCURATELY, WHICH ARE ENABLED BY THE PARALLEL-PROCESSING ARCHITECTURE AND THE IMPROVED 

AND SIMPLIFIED DETECTOR ASSEMBL Y 
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INCREASE THE FIELD OF VIEW (FOV) AND/OR LENGTH OF THE DETECTOR IN A COST-EFFECTIVE MANNER 
(PERMITTING TO USE ALSO ECONOMICAL CRYSTALS!, WHICH ARE ENABLED BY THE PARALLEL- 
PROCESSING ARCHITECTURE AND THE IMPROVED AND SIMPLIFIED DETECTOR ASSEMBL Y 
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INCREASE THE SOLID ANGLE, BY INCREASING THE FOV, WHICH IN TURNS IT ALLOWS TO CAPTURE MORE 

PHOTONS WITHIN THE FOV 
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VARIABLE LENGTH SLITS IN 
CRYSTAL(S). POOR LIGHT 
SHARING BETWEEN CRYSTALS 




SMALL CRYSTAL OPTICALLY 
COUPLED TO FOUR PMTs 

CRYSTAL OF INTERACTION 
DETERMINED BY LIGHT 
SHARING BETWEEN 2X2 PMTs 



(A + B) - (C + D) 
A+B+C+D 



Y_ = 



HQ. 3A 



(B + D) - (A + C) 
A+B+C+D 



PRIOR ART 



324 



328 




COMMUNICATION WITH 
ADJACENT PMT'S 



SAME LENGTH SLITS IN CRYSTAL(S). 

GOOD LIGHT SHARING BETWEEN 
CRYSTALS AND WITHIN A CRYSTAL , 



A = H = HIT 
B = S = SOUTH OF HIT 
C = E = EAST OF HIT 
D = SE= SOUTH EAST OF HIT 
F = SW = SOUTH WEST OF HIT 
G = W = WEST OF HIT 
L = NW = NORTHWEST OF HIT 
M = N = NORTH OF HIT 
N = NW = NORTH WEST OF HIT 




m(3x3) NE+E+SE 



SW+S+SE 



m(3x3) NW+N+NE 

CRYSTAL OF INTERACTION DETERMINED BY 
LIGHT SHARING BETWEEN ANY 3x3 PMT'S 



TIG. 3B 



FIXED DELAY 
BETWEEN LAYERS 



in 

61 



ID 




CO 


CM 




in; 


:nt 


in; 


INT 


in; 


> 

UJ 


> 

LU 


> 

LU 


> 

LU 


> 

LU 


LO 




CO 


CM 





VARIABLE DELAY 
BETWEEN LAYERS 



REGAIN FIXED 

DELAY BETWEEN FIXED DELAY 
LAYERS BETWEEN LAYERS 
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VARIABLE TIME LATENCY 
(LONG, SHORT PATHS) 
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FIXED TIME LATENCY 



FIXED DELAY 
BETWEEN LAYERS 



VARIABLE DELAY REGAIN FIXED DELAY FIXED DELAY 
BETWEEN LAYERS BETWEEN LAYERS BETWEEN LAYERS 
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